Exercise electrocardiography with or without thallium-201 scintigraphy was performed (pre-hospital discharge) in 66 asymptomatic survivors of a first inferior myocardial infarction (IMI). Although coronary angiography revealed an 82% incidence of multivessel coronary artery disease (MV-CAD) in the total cohort, the sensitivity of exercise ECG for MV-CAD in the group with absent anterior ST-depression in the acute phase was low (11%). In contrast the presence of acute phase anterior STsegment depression improved the yield for MV-CAD to 55%.
Jpn. Heart J. January 1990 in the early post MI period is an excellent prognosticator of future cardiac events in high risk patients.1)-5) Patients with inferior MI have a smaller infarct size compared to those with an anterior infarction. However, the strong association of inferior infarction with additional left anterior descending artery (LAD) stenosis6),7) will confer additional risk to the survivors. The "reciprocal" anterior ST -segment depression in some inferior infarct patients has been the subject of speculation as to whether it means larger infarct sizes or denotes additional disease in the LAD.8)-10) In this study we analyzed the yield of different exercise protocols in detecting ischemia in areas remote from the infarct in 66 asymptomatic survivors of first inferior MI predischarge and at 8-10 weeks post infarction. Additionally, the exercise results are displayed against the presence or absence of acute phase anterior ST-segment depression. Finally, angiographic results are correlated with the results of exercise testing and acute phase ST depression.
METHODS
Study patients: Seventy consecutive male patients admitted to the cardiac care units of 3 general hospitals in Kuwait with the diagnosis of a first inferior wall myocardial infarction were studied prospectively. They ranged in age between 27-60 years. The diagnosis of acute inferior myocardial infarction was accepted if all the following criteria were present:
1. Chest pain lasting 30min or longer; 2. ST-segment elevation of at least 1mm and new abnormal Q waves (0.04sec duration) developing in at least 2 of the inferior leads (II, III, aVF) within 48 hours, and 3. at least a two-fold elevation of serum creatine kinase with a positive MB fraction. Patients were excluded for any of the following reasons:
1. An interval between the onset of symptoms and first electrocardiogram of more than 24 hours; 2. history of electrocardiographic evidence of previous myocardial infarction; 3. non-Q myocardial infarction; 4 
RESULTS

Patients characteristics:
Of the 66 patients catheterized, 37 had no acute phase anterior ST-segment depression (group A). Group B comprised 29 patients with anterior ST-segment depression. Three of the 4 patients refusing catheterization were in group B. The levels of CPK were higher for group B patients. There was a proportionately higher percentage of patients in Killip class II in group B (31%) vs group A (14%) ( Table I) .
Angiographic results:
The left ventricular ejection fraction was higher for group A patients (Table II) . The percentage of multivessel coronary artery disease (MV-CAD) for the full cohort was 82% but in group B, MV-CAD was found in 90% of patients.
Luminal narrowing of 70% or more was present in at least 2 coronary arteries in all but 3 patients with MV-CAD.
These 3 had narrowing of >70% in one-vessel and 50-70% in other vessel(s). There were 3 patients, all in group A and with ages of 27, 27 and 30 years, who had insignificant (<30% stenosis) disease of the right coronary artery only.
Exercise electrocardiography: A. Early protocol. All patients underwent early (70% of expected maximal heart rate) exercise ECG testing. Thallium scintigraphy was performed in the same setting for 36 (18 in each group). There were only 4/37 patients (11%) who developed ischemia with exercise in the noninfarct zone in group A. Only 2 of these patients developed ST-segment depression in the anterior leads. However all showed reversible defects in the thallium study. In contrast 16/29 (55%) of group B showed noninfarct zone reversible ischemia (p<0.05). In group B, 12 had exercise induced ischemia by ECG and thallium. The remaining 4 patients had only a reversible thallium defect in the noninfarct zone with exercise.
B. Late exercise protocol. Twenty-seven patients in group A and 19 in group B underwent late (Bruce protocol) exercise ECG. Thallium-201 scintigraphy was performed in 15 of the 46 (9 in group A and 6 in group B) patients. The exercise-induced ischemia was demonstrated only by thallium scintigraphy in 1 patient in group A. In all others the ECG and thallium results were concordant. Table III displays the results of early and late exercise in the 2 groups. While in the majority of cases in both groups the early and late exercise results matched, there was a pick up of 7 additional cases (15% of patients) of ischemia at HR's 155-160/min which were not picked up earlier with the heart-rate limited protocol. These patients were fairly evenly divided between the 2 groups. Finally, the symptom-limited exercise protocol detected 22% (6/27) MV-CAD in group A and 63% (12/ 19) in group B patients. 
DISCUSSION
The prognosis of asymptomatic survivors of myocardial infarction is rather good.13),14) Since the extent of myocardial damage is the main prognostic factor, the inferior myocardial infarction survivor will do particularly well. In this group the LVEF is usually minimally depressed if at all. However the LVEF is more depressed in the subgroup of inferior infarction patients with anterior ST-segment depression in the acute phase (Table II) . It is fair to state that this subgroup has larger infarct sizes as judged by higher CPK (Table I) . Several echocardiographic and radionuclide angiographic studies attest to the same conclusion. The other prognostic determinant in the post infarction patient is significant coronary artery disease in the noninfarcted myocardium.3),4),14),18) Exercise electrocardiography with or without thallium-201 scintigraphy has had a good track record in predicting future cardiac events in patients showing ischemia with stress.1)-3),14), 15) Early (predischarge) exercise electrocardiographic results have been utilized to predict future cardiac events and assess the patient for cardiac rehabilitation. Early testing is especially favored since most cardiac events occur early after the first infarction and usually within the first 6 months. 18) Inferior infarct patients with absent ST-segment depression in the acute phase give a low yield for exercise-induced ischemia in the noninfarcted zone. In group A only 4/37 patients showed ischemia in early (rate-limited) exercise. Although all 4 were true positives for MV-CAD, the exercise protocol failed to uncover the large percentage of patients with MV-CAD, which in this group amounted to 76%. On the other hand the patients with acute phase ST-segment depression showed a greater percentage of ischemia in the noninfarct zone (55%) with predischarge-exercise testing. Of interest is that 25% of patients showing ischemia by thallium did not have electrocardiographic changes. Thallium-201 scintigraphy has been shown to improve the yield for stress-induced ischemia by 10-15%.3),19) Although the percentage of patients with MV-CAD for this subgroup borders on 90%, this cannot explain the better yield for exercise-induced ischemia in these patients . It may be that the larger infarct size diminishes the threshold for stress-induced ischemia in the noninfarcted zone.
Following catheterization 46 patients agreed to symptom-limited exercise ECG testing with or without thallium scintigraphy, Of these patients , 11 had previously shown ischemia on their predischarge exercise testing . These patients had refused revascularization procedures . The second round of exercise testing was preconditioned on stability of the patients symptom -atology. The patients showing ischemia in both subgroups again developed ischemic manifestations at similar, or insignificantly higher, heart rates. However, 7 additional patients were shown to develop ischemia (i.e. ischemic changes in the zone remote from infarction) at higher heart rates. These 7 patients were evenly divided with respect to acute phase anterior ST-segment depression or its absence. The overall percentage of MV-CAD for patients undergoing late exercise testing was 85%.
We conclude that there is a high incidence (82%) of MV-CAD in asymptomatic survivors of a first inferior infarction.
This association has been observed previously.6),7) Secondly, exercise electrocardiography (especially when combined with thallium scintigraphy) unveils ischemia of the noninfarcted myocardium best in the patient with acute phase anterior ST-segment depression. Symptom-limited exercise testing at 8-10 weeks improves the sensitivity of stress-induced ischemia as a marker for MV-CAD in both subgroups. This is accomplished without increasing the risk of untoward effects in the interim, at least for patients in this study. Despite the better sensitivity of late exercise testing (especially when combined with thallium imaging) a sizeable proportion of patients with MV-CAD do not demonstrate ischemia with our testing modalities.
